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AUTOMATIC DETECTION OF A CABLE
TRAP

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 15/901,304, filed Feb. 21, 2018, now allowed,
which 1s a continuation of U.S. patent application Ser. No.
14/808,403, filed Jul. 24, 2015 (@ssued on Apr. 3, 2018, as
U.S. Pat. No. 9,936,160), which 1s a continuation of U.S.
patent application Ser. No. 14/153,969, filed Jan. 13, 2014
(1ssued on Jul. 28, 2015 as U.S. Pat. No. 9,094,568), which
1s a continuation of U.S. patent application Ser. No. 13/679,
918, filed Nov. 16, 2012 (1ssued on Jan. 28, 2014 as U.S. Pat.
No. 8,640,157), which 1s a continuation of U.S. patent
application Ser. No. 12/501,223, filed Jul. 10, 2009 (issued
on Mar. 12, 2013 as U.S. Pat. No. 8,397,252), each of which
1s incorporated by reference herein 1n their respective entire-
ties.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention 1s generally directed to cable tele-
vision. More particularly, the present invention 1s directed to
transmission and detection of video, voice, and data signals
over a cable-television network.

Background Art

A cable modem 1s typically configured to concurrently
receive several different types of signals over a single
coaxial cable. For example, a cable modem may concur-
rently receive television signals, voice signals, and data
signals. To enable a customer to concurrently access the
information provided by the different signals, a customer
system typically includes software and/or firmware modules
specially designed to process the different signals. For
example, a customer system may include one or more
modules to process Internet protocol-based (IP-based) tele-
vision signals, one or more modules to process voice signals,
and one or more modules to process data signals. Alterna-
tively, the cable modem may pass video-based television
signals directly to a set-top box. In either case, a customer
can typically watch television, talk on the telephone, and
surf the Internet—all at the same time.

To prevent a customer from accessing cable-services
content (e.g., premium channels) without proper authoriza-
tion, cable-service providers have historically used cable
traps. A cable trap 1s a type of filter. Specifically, cable traps
are configured to block the transmission of one or more
cable channels (e.g., frequencies). If a cable trap 1s properly
installed at a location (e.g., a tap) between a cable head-end
and a cable modem at the customer location, the delivery of
one or more channels 1into the customer’s cable modem 1s
blocked, thereby preventing the customer from receiving
services for which he has not paid. Although modern cable
systems now oiten use digital set-top box technologies to
control the delivery of service to customers, cable traps
continue to be used for customers who subscribe to only
basic cable or cable-modem services in order to block
extended basic services.

Unfortunately, cable traps are a physical-security mecha-
nism and, as such, are less secure than digital set-top box
technologies. In particular, cable traps are subject to altera-
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2

tion, especially removal, 1n order to enable reception of
unauthorized services. Due to this susceptibility, a typical

cable company regularly audits 1ts facilities to ensure that
cable traps remain 1n place where they belong.

However, conventional cable-trap audits are problematic
for several reasons. As an initial matter, these audits typi-
cally involve manual mmspection—an expensive and time-
consuming process. Moreover, these audits can be ineflec-
tive 1n certain situations (e.g., when advanced notice 1s
required before inspection). Such situations may arise, for
example, i the context of multi-dwelling umit (MDU)
buildings. In MDU buildings, cable traps are usually located
in a utility closet. Often, advanced notice must be given to
the building’s superintendent before accessing the utility
closet. However, even if a cable trap had been removed
and/or tampered with, the advanced notice provides the
opportunity for the cable trap to be re-installed and/or
replaced before the inspection occurs.

(Given the foregoing, what 1s needed 1s automatic detec-
tion of cable traps and applications thereof.

BRIEF SUMMARY OF EMBODIMENTS OF
THE INVENTION

The present invention meets the above-described needs by
providing for automatic detection of cable traps and appli-
cations thereof.

For example, an embodiment of the present invention
provides a computer-implemented method for automatic
cable trap-presence validation. This method 1includes several
steps. In a first step, a trap-detection object 1s created 1n a
management information base of a cable modem. The trap-
detection object 1s configured to maintain data correspond-
ing to whether a properly functioning cable trap 1s present
between a cable head-end and the cable modem. In a second
step, the data from the trap-detection object 1s obtained to
determine whether the properly functioning cable trap 1is
present between the cable head-end and the cable modem.

Another embodiment provides a method, implemented 1n
a cable modem, for automatic trap-presence validation. This
method 1includes several steps. In a first step, 1t 1s determined
whether a video signal 1s present at a cable-television
frequency. In a second step, data as to whether the video
signal 1s present 1s stored. For example, a first piece of data
1s stored 11 the video signal 1s present, indicating absence of
a properly functioning cable trap between a cable head-end
and the cable modem. In contrast, a second piece of data 1s
stored 11 the video signal 1s absent, indicating presence of the
properly functioning cable trap between the cable head-end
and the cable modem.

A further embodiment provides a cable modem for auto-
matic trap-presence validation. The cable modem includes a
trap-detection module and a trap-detection object. The trap-
detection module 1s configured to determine whether a video
signal 1s present at a cable-television frequency. The trap-
detection object 1s configured to store data as to whether the
video signal 1s present. For example, a {irst piece of data 1s
stored 11 the video signal 1s present, indicating absence of a
properly functioning cable trap between a cable head-end
and the cable modem. In contrast, a second piece of data 1s
stored 11 the video signal 1s absent, indicating presence of the
properly functioning cable trap between the cable head-end
and the cable modem.

A still further embodiment of the present mnvention pro-
vides a tangible computer-readable medium having stored
thereon computer-executable istructions that, 1f executed
by a computing device, cause the computing device to
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perform a method for automatic trap-presence validation.
The method includes several steps. In a first step, 1t 1s
determined whether a video signal 1s present at a cable-
television frequency. In a second step, data as to whether the
video signal 1s present 1s stored. For example, a first piece of
data 1s stored if the video signal 1s present, indicating
absence of a properly functioning cable trap between a cable
head-end and the cable modem. In contrast, a second piece
of data 1s stored 11 the video signal 1s absent, indicating
presence of the properly functioning cable trap between the
cable head-end and the cable modem.

Further features and advantages of the mvention, as well
as the structure and operation of various embodiments of the
invention, are described 1n detail below with reference to the
accompanying drawings. It 1s noted that the invention 1s not
limited to the specific embodiments described herein. Such
embodiments are presented herein for illustrative purposes
only. Additional embodiments will be apparent to persons
skilled 1n the relevant art(s) based on the teachings contained
herein.

BRIEF DESCRIPTION OF THE
DRAWINGS/FIGURES

The accompanying drawings, which are incorporated
herein and form part of the specification, illustrate the
present invention and, together with the description, further
serve to explain the principles of the invention and to enable
a person skilled 1n the relevant art(s) to make and use the
invention.

FIG. 1 1llustrates an example system 1n accordance with
an embodiment of the present invention.

FIG. 2 1s a block diagram of example components
included on a user end.

FI1G. 3 1llustrates an allocation of an available spectrum as
used for cable-television services, voice services, and data
SErvices.

FIG. 4 15 a block diagram of example hardware compo-
nents of a cable modem 1n accordance with embodiments of
the present imvention.

FIG. 5 1s a block diagram of example software compo-
nents of a cable modem 1n accordance with an embodiment
of the present invention.

FIG. 6 1s a block diagram of an example method for
trap-presence validation 1n accordance with an embodiment
of the present invention.

The features and advantages of the present invention will
become more apparent from the detailed description set
torth below when taken 1n conjunction with the drawings, 1n
which like reference characters 1dentily corresponding ele-
ments throughout. In the drawings, like reference numbers
generally indicate 1dentical, functionally similar, and/or
structurally similar elements. The drawing in which an
clement first appears 1s indicated by the leftmost digit(s) 1n
the corresponding reference number.

DETAILED DESCRIPTION

I. Overview

The present invention 1s directed to automatic detection of
cable traps and applications thereof. Throughout this docu-
ment, references to “one embodiment,” “an embodiment,”
“an example embodiment,” etc., indicate that the embodi-
ment described may include a particular feature, structure, or
characteristic, but every embodiment may not necessarily
include the particular feature, structure, or characteristic.
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Moreover, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature, struc-
ture, or characteristic 1s described 1n connection with an
embodiment, 1t 1s submuatted that 1t 1s within the knowledge
of one skilled 1n the art to aflect such feature, structure, or
characteristic 1n connection with other embodiments
whether or not explicitly described.

In an embodiment, software ({irmware) 1s installed on a
cable modem, enabling it to detect and report the presence
or absence of a cable trap in the feed to a customer location.
Accordingly, embodiments of the present invention may
enable a cable-services provider to determine whether cable
traps are properly installed between a cable head-end and a
customer location without an expensive, time-consuming,
and potentially ineflectual manual inspection. Additionally
or alternatively, embodiments of the present invention may
enable a cable-services provider to identily one or more
specific customer locations for manual inspection, rather
than manually inspecting all customer locations within a
geographic area.

A standard cable modem is capable of detecting digital
video signals and energy associated with the carrier of the
digital video signals. For example, a standard cable modem
can detect the quadrature-amplitude-modulation (QAM)
digital carriers typically used for digital video. A standard
cable modem can also typically detect the presence of
energy associated with NTSC or PAL video.

Embodiments of the present invention leverage one or
more of these capabilities to detect and report the presence
or absence of a cable trap based on the respective absence or
presence of a signal on one or more channels within a
trapped band. More specifically, the absence of a QAM
digital carrier signal presumptively confirms the presence of
a cable trap. In contrast, the presence of a QAM digital
carrier signal presumptively confirms the absence of a cable
trap.

To detect the presence or absence of QAM digital carriers
an embodiment of the present mvention provides a trap-
detection module. The trap-detection module 1s configured
to cause a cable modem to listen to information on cable-
television frequencies (e.g., channels), enabling the trap-
detection module to detect whether QAM digital signals are
present at a particular frequency or set of frequencies. As set
forth above, detection of such signals corresponds to the
absence of a cable trap and vice versa. The trap-detection
module can then report this information to a cable head-end
via a network protocol (such as, for example, a Simple
Network Management Protocol (SNMP)).

Unfortunately, listening to cable-television frequencies
(e.g., channels) potentially disrupts the reception of tele-
phone and data signals, thereby potentially disrupting a
customer’s telephone calls and access to the Internet.
Accordingly, in embodiments the trap-detection module
performs steps to mitigate the potential interruptions to
volice and data services. For example, 1n an embodiment the
trap-detection module waits until an attached phone 1s on the
hook (e.g., no call 1s 1n progress) belore entering a trap-
detection process. Similarly, 1n another embodiment the
trap-detection module waits until after a cable-modem rang-
ing process has completed before entering a trap-detection
process, so that the trap-detection process can be completed
without knocking the cable modem ofiline (which would
require 1t to re-register). In a further embodiment, the
trap-detection module i1dentifies whether an active data
connection 1s 1n progress and waits until the activity sub-
sides before entering a trap-detection process. In a still
further embodiment, 1f a trap-detection process 1s already 1n
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progress, the trap-detection module stalls this process if an
attached phone goes ofl hook or 1f a new data connection 1s
initiated, thereby re-establishing full voice and data connec-

tivity.

During the trap-detection process, the trap-detection mod-
ule causes the cable modem to tune to one or more specified
cable-television frequencies (e.g., channels) and attempts to
detect power and/or obtain QAM lock. In an embodiment, 1f
QAM lock 1s obtained, the trap-detection module attempts to
verily the presence of specific data on the channel (such as,
for example, a target packet identification (PID)) to confirm
that the signal originates from the cable head-end.

The results of the trap-detection process are stored in local
memory (such as, for example, 1n Management Information
Base (MIB) variables) to support subsequent polling from
the cable head-end. To poll the results, the cable head-end
may, for example, make use of a SNMP trap. As 1s well
known by persons skilled in the relevant art(s), SNMP traps
are substantially different than cable traps. A SNMP trap 1s
used to transter information via SNMP. In contrast, a cable
trap 1s a type of filter.

The trap-detection module may be 1nstructed by the cable
head-end to enter the trap-detection process in order to poll
a specific modem or modems. Alternatively, the trap-detec-
tion module may be preprogrammed to automatically enter
the trap-detection process at regularly scheduled intervals to
produce an exception report, identifying locations that
appear to be engaged in recerving unauthorized services.

As set forth above, the trap-detection module may detect
the presence or absence of traps. Detecting the presence of
a trap might indicate unauthorized reception of service 1n,
for example, a set-top box that 1s improperly moved from
one location to another.

Responses to identified exceptions may be included 1n a
manual audit and/or direct-customer commumnication/follow
up. Also, service to a particular customer location may be
disabled. In addition, automatically identified exception
cases could be used to automatically target indirect messag-
ing (e.g., web page redirects, targeted advertisement inser-
tion within web pages, targeted television advertisements on
set-top boxes, and the like). The content of the indirect
messaging may, for example, encourage a customer to
(legally) upgrade her service.

Before describing additional details of trap-detection
modules and processes of embodiments of the present
invention, 1t 1s helpful to describe an example system 1n
which these modules and processes may be implemented.

II. An Example System

FIG. 1 1s a block diagram of an example cable-services
system, which may be used to automatically determine
whether a cable trap 1s properly nstalled (e.g., present and
working properly) i accordance with an embodiment of the
present invention. Referring to FIG. 1, this system includes
a cable head-end 110, which 1s coupled to a plurality of
customers 120A-C. Cable head-end 110 1s also coupled to
the Internet 102 and cable networks, enabling cable head-
end 110 to provide cable services (e.g., voice, data, and
television services) to customers 120.

Taps 124 A-C are located between cable head-end 110 and
customers 120A-C, respectively. Taps 124 may be located,
for example, on a telephone poll outside a single-family
residence or 1n a utility closet of a MDU building. Taps 124
are used to allow a cable-services provider to monitor a
cable signal as it travels from cable head-end 110 to cus-
tomers 120. Coupled between each tap 124 and each cus-
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tomer 120 1s a cable trap 128. Each cable trap 128 1s
configured to control the cable-television service provided to

customers 120. For example, each cable trap 128 may be
configured to provide a filtering function for (e.g., block)
certain channels. In this way, cable traps 128 enable a
cable-services provider to prevent customers 120 from
receiving cable service for which they have not paid, but
only if cable traps 128 are properly installed (e.g., present
and working according to specifications).

Unfortunately, cable traps 128 may be altered, destroyed,
and/or removed, causing them to fail to properly control the
cable-services content provided to customers 120. In con-
ventional methods, a cable-services provider manually
ispects taps 124 to determine whether cable traps 128 are
functioning properly.

In accordance with an embodiment of the present mnven-
tion, a cable modem at each customer 120 includes a
trap-detection module that enables the cable-services pro-
vider to remotely determine from cable head-end 110
whether cable traps 128 are properly installed, which may
climinate the need for a manual mspection or may i1dentily
specific cable traps 128 for manual 1nspection. To describe
how the trap-detection module functions 1n this manner, 1t 1s
first helptul to describe example components that may be
included at the location of one or more customers 120.

III. Example User-End Components

FIG. 2 1s a block diagram, illustrating example compo-
nents at the location of customer 120. These components
include a cable modem 210, a computer 212, a wireless
router 216, a computing device 218, a telephone 214, a
set-top box 220, and a television 222. Cable modem 210
receives a feed from cable head-end 110. Although the feed
from cable head-end 110 may include data signals, voice
signals, and television signals, cable modem 210 typically
receives this feed through a single coaxial cable. Cable
modem 210 may receive these signals over a single coaxial
cable because these signals are allocated to different fre-
quency bands.

For example, FIG. 3 1illustrates a spectrum of frequencies
typically used 1n cable-services networks. The spectrum of
frequencies may range from approximately 5 megahertz
(MHz) to approximately 1,000 MHz. As illustrated in FIG.
3, this spectrum 1s broken up nto two different frequency
ranges—a lirst frequency range 302 and a second frequency
range 304. Television signals are allocated to second ire-
quency range 304, wherein each television signal 1s allo-
cated to a different frequency band (e.g., a diflerent 6-MHz
channel) within second frequency range 304. Like the tele-
vision signals, downstream telephone and data signals—i.¢.,
information flowing from the Internet 102 to customer 120
via cable head-end 110—are also allocated to respective
frequency bands (e.g., 6-MHz channels) within the second
frequency range 304. Upstream telephone and data sig-
nals—i.e., information flowing from customer 120 to the
Internet 102 via cable head-end 110—are typically allocated
to respective Irequency bands (e.g., 1.6-MHz channels,
3.2-MHz channels, or 6.4-MHz channels) within the first
frequency range 302. Both voice and data signals are
included 1n packets, using different types of packet-switch-
ing technology. In particular, voice signals are transmitted
and received using voice-over-Internet protocol (VolP) tech-
nology, and data signals are transmitted and received using
standard Internet protocol technology.

As 1llustrated 1n FIG. 2, video signals may be provided
directly to set-top box 220, which processes the video
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signals and provides them to television 222. Cable modem
210 1s configured to provide IP-based signals (e.g., IP-based

television signals, voice data, and Internet data) to the
different components at the location of customer 120. For
example, cable modem 210 provides: (1) IP-based television
signals to television 222 directly or via set-top box 220; (11)
voice data to telephone 214; and (111) Internet data to
computer 212 and computing device 218 via wireless router
216.

In the embodiment of FIG. 2, cable modem 210 1s
illustrated as providing the respective signals directly to the
various other components. This 1s for illustrative purposes
only, and not limitation. In other embodiments, cable
modem 210 may provide one or more signals to a secondary
component before being received by the various other
components illustrated in FIG. 2. For example, cable modem
210 may simply forward video-based television signals to
set-top box 220, which may process these signals before
providing them to television 222. Alternatively, cable
modem 210 may process IP-based television signals and
provide them directly to television 222, thereby bypassing
set-top box 220. As another example, cable modem 210 may
provide voice data to a telephone adaptor, which may further
process these data before providing them to telephone 214.

Furthermore, cable modem 210 1s illustrated as external to
computer 212 and set-top box 220. This 1s also for 1llustra-
tive purposes only, and not limitation. In embodiments,
cable modem 210 may be included in other components
included at the location of customer 120. For example cable
modem 210 may be included mm a computer (such as,
computer 212) and/or a set-top box (such as, set-top box

220).

IV. Example Cable Modem

To receive and process the plurality of signals provided by
cable head-end 110, cable modem 210 includes a plurality of
hardware and software (firmware) components. Example
hardware components and example software components of
cable modem 210 are described below.

A. ;xample Hardware Components

FIG. 4 15 a block diagram of example hardware compo-
nents of cable modem 210.

In the embodiment of FIG. 4, cable modem 210 includes
a tuner 402, a receive demodulator 404, a media access
control (MAC) device 406, a transmit modulator 408, a
central-processing unit (CPU) 410, a memory 412, a net-
work interface 414, and a telephone adaptor 416. Each of
these components 1s described below.

A splitter 401, external to cable modem 210, may split the
received signals into IP-based signals (e.g., voice, data, and
IP-based television) and video-based television signals. The
IP-based signals are provided to tuner 402 and are further
processed by cable modem 210, as described 1n more detail
below. The video-based television signals are provided to a
set-top box (e.g., set-top box 220) for further processing
before being sent to a television for viewing.

Tuner 402 tunes cable modem 210 to different frequency
bands provided from cable head-end 110. For example, tuner
402 may include a diplexer to allow 1t to use one range of
frequencies (e.g., approximately 5 MHz to approximately 42
MHz) for upstream traflic and another range of frequencies
(e.g., approximately 42 MHz to approximately 850 MHz)
for downstream traflic. Tuner 402 passes signals to receive
demodulator 404.

Receive demodulator 404 demodulates radio-frequency
signals provided from cable head-end 110 into digital com-
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puter-network data. For example, the received radio-ire-
quency signals may be encoded using QAM, which 1s based
on variations of both the amplitude and phase of a radio-
frequency signal. In this example, receive demodulator 404
converts these QAM signals into simple signals for conver-
sion 1nto digital binary by an analog-to-digital (A/D) con-
verter. The digital binary data 1s provided to MAC device
406.

MAC device 406 acts as an interface between the hard-
ware and soltware components of cable modem 210. In
particular, MAC device 406 assigns an i1dentifier (1.e., a
MAC address) to each component within a network,
enabling software modules to uniquely 1dentity the difierent
components 1n the network. MAC device 406 1s positioned
between receive demodulator 404 and transmit modulator
408.

Transmit modulator 408 converts the digital computer-
network data into radio-frequency signals for upstream
transmission to cable head-end 110. Transmit modulator 408
typically includes an error-correction section, a QAM modu-
lator, and a digital-to-analog (ID/A) converter.

CPU 410 runs software (firmware) modules that are
executed on cable modem 210. For example, CPU 410 1s
configured to run modules that enable cable modem 210 to
process IP-based television, voice, and data signals. In
addition, CPU 410 1s configured to run a trap-detection
module of an embodiment of the present invention, as
explained 1n greater detail below. CPU 410 may write data
(such as, MIB vanables) to memory 412 (such as, for
example, a flash memory) or may immediately send a
message (e.g., an SNMP trap) to the cable head-end 110
(e.g., a Network Operation Center (NOC)). Based on the
processing provided by the modules running on CPU 410,
IP-based television data can be provided to television 222,
Internet data 1s provided to network interface 414, and voice
data 1s provided to telephone adaptor 416.

Network interface 414 allows cable modem 210 to com-
municate with computer 212 and computing device 218 over
a computer network. Similarly, telephone adaptor 416 con-
verts digital voice data processed by CPU 410 into a format
used by a conventional telephone.

B. Example Software Components

In addition to processing IP-based television, voice, and
data signals, cable modem 210 1s configured to determine
whether cable trap 128 1s properly installed between the
location of customer 120 and cable head-end 110 in accor-
dance with an embodiment of the present invention. To
perform these functions, cable modem 210 includes a plu-
rality of different software ({irmware) modules.

For example, FIG. 5 1s a block diagram of example
solftware (firmware) components of cable modem 210,
including a trap-detection module 530 1n accordance with an
embodiment of the present invention and one or more
additional modules 532. Trap-detection module 530 and the
one or more additional modules 532 are managed by a
network management system 502. These modules have
access to mnformation stored i1n objects of MIB 3540 and
translate this information to network management system
502 via a dedicated data channel or set of data channels. For
example, trap-detection module 530 has access to trap-
detection object 542, and the one or more additional mod-
ules 532 have access to one or more additional objects 544.
The one or more additional modules 5332 and trap-detection
module 530 are described in greater detail below.

The one or more additional modules 532 enable cable
modem 210 to receive and process IP-based television,
voice, and/or data signals from cable head-end 110. To
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properly transmit and receive IP-based television, voice,
and/or data signals from cable head-end 110, cable modem
210 establishes an appropriate connection with cable head-
end 110. Establishing a connection may take several minutes
and 1nvolves several steps. One of the {irst steps 1n estab-
lishing this connection 1s a ranging process. During the
ranging process, a distance between cable modem 210 and
cable head-end 110 1s determined. This distance 1s used to
ensure that the signals traveling between cable modem 210
and cable head-end 110 have suilicient power to be properly
received at the respective locations. Even after a connection
1s properly established, cable head-end 110 periodically
sends station-maintenance signals to ensure that the connec-
tion between cable head-end 110 and cable modem 210 1s
maintained. If cable modem 210 does not acknowledge and
response to a station-maintenance signal after a predeter-
mined time period (e.g., approximately 35 seconds), then
one of the additional modules 532 causes cable modem 210
to re-initiate the connection with cable head-end 110. Re-
initiating the connection may take several minutes and may
disrupt voice and/or data services. In other words, a cus-
tomer’s telephone call or Internet experience may be dis-
rupted 11 the connection between cable head-end 110 and
cable modem 210 needs to be restarted from scratch (i.e.,
re-mnitialized).

Trap-detection module 530 1s configured to determine
whether one or more cable traps are properly installed
between cable modem 210 and cable head-end 110. In
particular, trap-detection module 530 1s configured to tem-
porarily disrupt cable modem from listening to the dedicated
frequency between cable modem 210 and cable head-end
110 and to temporarily listen to a particular cable-television
frequency band (e.g., channel) to determine whether a
television signal 1s present at that frequency band.

The time period that trap-detection module 530 listens to
the cable-television frequency 1s relatively short (e.g.,
approximately one second or less) for at least two reasons.
First, listening to the cable-television frequency may disrupt
voice and/or data signals being transmitted between cable
modem 210 and cable head-end 110. Second, listening to the
cable-television frequency may cause cable modem 210 to
lose the connection with cable head-end 110, requiring the
connection to be restarted which may disrupt voice and/or
data signals (as set forth above). In embodiments of the
present invention, trap-detection module 330 performs steps
to mitigate these potential disruptions to voice and data
services, as explained in greater detail below.

To detect a television signal at a particular frequency band
(e.g., channel) being tested, trap-detection module 530 may,
for example, attempt to lock onto a QAM signal and/or may
attempt to detect energy associated with a carrier of the
QAM signal. If, on the one hand, a television signal is
present, this indicates that a cable trap 1s not properly
installed to block transmission of the television signal at the
particular frequency band (e.g., channel) being tested. If, on
the other hand, a television signal 1s not present, this
indicates that a cable trap 1s properly installed to block
transmission of the television signal at the particular fre-
quency band (e.g., channel) being tested.

Trap-detection module 530 may store this information
about the presence or absence of a cable trap 1n a trap-
detection object 342 of MIB 540. For example, trap-detec-
tion object 542 1s configured to store a first piece of data
(e.g., a logical 1) if trap-detection module 530 determines
that a television signal i1s present at a particular frequency
band, indicating that a cable trap 1s not properly installed to
block that frequency band. If, on the other hand, trap-
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detection module 530 determines that a television signal 1s
not present at a particular frequency band, then trap-detec-

tion object 1s configured to store a second piece of data (e.g.,
a logical 0), indicating that a cable trap 1s properly installed
to block that frequency band.

Trap-detection module 330 1s configured to transmit the
information stored in trap-detection object 542 to network
management system 502 using a network protocol. For
example, this mnformation may be transmitted to network
management system 502 via a SNMP ftrap.

Network management system 3502 may enable cable
modem 210 to detect the presence or absence of a cable trap.
For example, network management system 502 may create
trap-detection object 542 within a MIB 540 of cable modem

210, and may 1nstall trap-detection module 530 on cable
modem 210.

V. Example Operation

FIG. 6 1s a block diagram of an example method 600 for
trap-presence validation in accordance with an embodiment
of the present invention. Method 600 begins at a step 602 1n
which a trap-detection process 1s mitiated. In an embodi-
ment, trap-detection module 530 enters the trap-detection
process 1n response to a polling command from network
management system 302. In another embodiment, trap-
detection module 530 1s programmed to periodically enter
the trap-detection process. For example, trap-detection mod-
ule 530 may be programmed to enter the trap-detection
process once a week, once a month, once a quarter, or some
other time period.

In a step 604, it 1s determined whether cable modem 210
1s 1n a ranging process. I cable modem 210 1s 1n a ranging
process, the trap-detection process 1s stalled until the rang-
ing process completes as 1llustrated 1n a step 606. Alterna-
tively, the trap-detection process could be stalled for a
predetermined time before resuming. In either case, stalling
the trap-detection process 11 a ranging process 1S 1 progress
helps mitigate against potential disruptions to the data and/or
volice services which may be caused by listening to one or
more cable-television frequency bands (e.g., channels).

If, 1n step 604, 1t 1s determined that a ranging process 1s
not 1n progress, or after step 606, trap-detection module 530
determines whether a telephone coupled to cable modem
210 1s 1n use as 1ndicated 1n a step 608. If a telephone 1s 1n
use, then the trap-detection process 1s stalled until no tele-
phone coupled to cable modem 210 1s 1n use, as indicated in
a step 610. Alternatively, the trap-detection process can be
stalled for a predetermined time period before resuming 11 it
1s determined 1n step 608 that a telephone 1s 1in use. In either
case, stalling the trap-detection process 1f a telephone 1s 1n
use helps mitigate against potential disruptions to telephone
services (e.g., a customer’s telephone conversation) which
may be caused by listening to one or more cable-television
frequency bands (e.g., channels).

If, 1n step 608, it 1s determined that a telephone 1s not 1n
use, or after step 610, trap-detection module 530 determines
whether a data connection 1s 1n progress, as indicated 1n a
step 612. If a data connection 1s in progress, then the
trap-detection process 1s stalled until the data connection
terminates, as indicated 1 a step 614. Alternatively, the
trap-detection process can be stalled for a predetermined
time period before resuming 1f it 1s determined 1n step 612
that a data connection 1s 1n progress. In either case, stalling
the trap-detection process 11 a data connection 1s 1n progress
helps mitigate against potential disruptions to data services
(e.g., a customer’s Internet experience) which may be
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caused by listening to one or more cable-television Ire-
quency bands (e.g., channels).

If, 1n step 612, it 1s determined that a data connection 1s
not in progress, or after step 614, then trap-detection module
530 attempts to detect a video signal at a particular cable-
television frequency band (e.g., channel) as indicated 1n a
step 616. For digital cable signals, trap-detection module
530 may, for example, attempt to lock onto a QAM signal.
Trap-detection module 530 may also, for example, attempt
to detect energy associated with a carrier of the QAM signal.

If 1n step 618 a video signal 1s detected, and if the signal
1s a QAM signal, then the trap-detection process optionally
determines whether the video signal originated from the
cable head-end, as indicated 1n a step 620. For example,
trap-detection module 530 may determine whether a target
PID 1s present to determine that the video signal originated
from the cable head-end. Whether trap-detection module
530 confirms that the video signal originated from cable
head-end 110 or not, trap-detection object 5342 1s updated to
indicate that a cable trap 1s not properly installed between
cable modem 210 and cable head-end 110, as indicated 1n a
step 622. For example, trap-detection object 542 may store
a first piece of data (e.g., a logical 1), indicating that a cable
trap 1s not properly istalled to block the particular cable-
television frequency band (e.g., channel).

If, on the other hand, a video signal 1s not detected 1n step
618, then trap-detection object 542 1s updated to indicate
that a cable trap 1s properly 1nstalled between cable modem
210 and cable head-end 110, as 1indicated in a step 624. For
example, trap-detection object 542 may store a second piece
of data (e.g., a logical 0), indicating that a cable trap is
properly 1installed to block the particular cable-television
frequency band (e.g., channel).

Although the steps of the trap-detection process of the
embodiment of FIG. 6 are presented 1n a particular order, 1t
1s to be appreciated that this 1s for illustrative purposes only,
and not limitation. For example, steps 604, 608, and 612
need not be performed in the order illustrated 1n FIG. 6, but
may be performed 1n any permutation of orders as would be
apparent to a person skilled i1n the relevant art(s). As a
specific example, the trap-detection process of the method
illustrated 1n FIG. 6 may be stalled any time 1t 1s determined
that a ranging process 1s 1n progress, a telephone 1s being
used, and/or a data connection 1s 1n progress.

V1. Conclusion

Described above are systems, apparatuses, and methods
for automatic detection of a cable trap and applications
thereof. It 1s to be appreciated that the Detailed Description
section, and not the Summary and Abstract sections, 1s
intended to be used to interpret the claims. The Summary
and Abstract sections may set forth one or more but not all
exemplary embodiments of the present invention as con-
templated by the mventor(s), and thus, are not intended to
limit the present invention and the appended claims 1n any
way.

What 1s claimed 1s:
1. A cable modem, comprising;
a memory; and
a processor configured to:
receive a polling command,;
determine whether a particular frequency 1s present 1n
a video signal 1n response to the polling command;
determine presence of a functional cable trap based on
absence of the particular frequency; and
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determine presence of a non-functional cable trap based
on the presence of the particular frequency.

2. The cable modem of claim 1, wherein the processor 1s
turther configured to detect whether the cable modem 1s 1n
a ranging process and to stall determining whether the
particular frequency 1s present in response to detecting the
ranging process.

3. The cable modem of claim 1, wherein the processor 1s
turther configured to determine whether a telephone coupled
to the cable modem i1s in use and to stall determiming
whether the particular frequency is present in response to
determining the telephone 1s 1n use.

4. The cable modem of claim 1, wherein the processor 1s
further configured to determine whether a data connection
with the cable modem 1s 1n progress and to stall determining
whether the particular frequency is present 1n response to
determining the data connection 1s in progress.

5. The cable modem of claim 1, wherein the processor 1s
configured to determine whether the particular frequency 1s
present by determining whether a cable-television frequency
band 1s present.

6. The cable modem of claim 1, wherein the processor 1s
configured to determine whether the particular frequency 1s
present by detecting whether a Quadrature Amplitude
Modulation (QAM) signal 1s present when the video signal
1s a digital video signal.

7. The cable modem of claim 1, wherein the processor 1s
further configured to determine whether the video signal
originated from a cable head-end based on a packet 1denti-
fication (PID) in the video signal.

8. The cable modem of claim 1, wherein the processor 1s
further configured to:

generate a first data indicating presence of the functional

cable trap when the particular frequency 1s not present;
and

generate a second data indicating presence ol a non-

functional cable trap when the particular frequency 1is
present.

9. The cable modem of claim 8, wherein the processor 1s
turther configured to transmit the first data or the second data
in response to a command.

10. The cable modem of claim 9, wherein the command
comprises a Simple Network Management Protocol
(SNMP) trap.

11. The cable modem of claim 1, wherein the processor 1s
further configured to receive the polling command from a
cable head-end.

12. The cable modem of claim 8, wherein the processor 1s
further configured to generate the first data or the second
data at scheduled times.

13. The cable modem of claim 8, wherein the processor 1s
further configured to generate the first data or the second
data 1n response to the polling command.

14. A method, comprising;

recetving a polling command;

determiming whether a particular frequency 1s present 1n a

video signal 1n response to the polling command;
determiming presence of a functional cable trap based on
absence of the particular frequency; and

determining presence of a non-functional cable trap based

on the presence of the particular frequency.

15. The method of claim 14, further comprising detecting
whether the cable modem i1s in a ranging process; and
stalling the determining whether the particular frequency 1s
present 1n response to detecting the ranging process.

16. The method of claim 14, further comprising deter-
mining whether a telephone coupled to the cable modem 1s
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in use; and stalling the determinming whether the particular
frequency 1s present 1n response to determining the tele-
phone 1s 1n use.

17. The method of claim 14, further comprising deter-
mimng whether a data connection with the cable modem 1s
in progress; and stalling the determining whether the par-
ticular frequency 1s present 1n response to determining the
data connection 1s 1n progress.

18. The method of claim 14, wherein determinming whether
the particular frequency is present comprises determining,
whether a cable-television frequency band is present.

19. The method of claim 14, wherein determinming whether
the particular frequency 1s present comprises detecting
whether a Quadrature Amplitude Modulation (QAM) signal
1s present when the video signal 1s a digital video signal.

20. A non-transitory tangible computer-readable storage
medium having stored thereon computer-executable mnstruc-
tions that, when executed by a computing device, cause the
computing device to:

receive a polling command;

determine whether a particular frequency 1s present 1n a

video signal in response to the polling command;
determine presence ol a functional cable trap based on
absence of the particular frequency; and

determine presence of a non-functional cable trap based

on the presence of the particular frequency.
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